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C2) &m 2003-517893 

gKvmxfam-c&'oT, mm±m*fc<D&z izra^xmmz&if htix^z ^ m 

K[W| tfiSJ: -5 fcfl*Jj£$ ft** * t - T )\> if 4 -Yo 

[l»*^3] tiffin K7-f •Y^ltrlE«Bft*fr*« % - 7*£#;L & , if 

[ft ^JS 4 ] lt^^3 lw|SScco*7 i -7 L ^^rw K7W •YT^oT, iit 



C3) ^12 00 3-5 1 789 3 

\Z%ZWL<V * T - T )\> 1f 4 K7-f-Vo 

4i^^f*^l«i:[^ms «t ? nflti&Stu ^-tuiJ:^ g[*fflg§l$# 
i »>afi^<K^$it#*fcD*L>bo^:S sarins ft & % 

5] Hirtaaj£HHl7& s , &8 5° T**, 1 4 K 

[Mi7] HirSE*fflft£P*J-j^ K*wAv»*ffl»uSra J: •? 



(4) #^2 00 3-5 1 7 89 3 

>r Knrti**ii*«wr. 

fig&tf *>J&^«i J&o & tefi-eHfc £ WtSit * <fc o tans 3 atfc 

[1*S2 5] ft*:® 2 4 HI5^co*"-f Ky^fttioT, K7>f 

«^fq]^g^fi, RIH*»*toJiJjDLfciir«rtt«rT<rffiKLx <?■ LT&^E#^^ll:l5' 



(5) #g|2 003-517893 



» 



(6) #^2 00 3-5 1 7 89 3 

[ 0 0 0 1 ] 

(1. 

fit4*feKHt4. J:*)»lfflUtt, *#PJ3fi, 3fc#S*Lfe J: ETO 

1 0 0 0 2] 

r^<j f 7t f± r^v v-t&j tzfrKmmzux^&o ztm, & 

J^«*oB«-fk»c#UTlfclJjBl^jS311ft*lt«L, ^LT, 6&Wt, 
[ 0 0 0 3] 



(7) ^2 00 3-5 1 7 89 3 

ffl (#!);Ltf. ^f?2 TbJi'ff f LT^-f K7>f -Y^^^m 

, zcom^ T^-i xi±m%fr&*fr^i:mm^'£ h^mft l&& 0 ut-t- 

>v * T & £> £ 4fc m $ *t # & o 

[ 0 0 0 4 ] 

*r*KSMI*3KS £^1~&o itt[±^:H, J^EH-e 



(8) f#«2 003-517893 

K7-f ^ <7) JtltSffi £ @ I5-J- S * fiffiJi * fc D & £ t i v> o 
[ 0 0 0 5] 

OHKWU 5lB«HIfi]^oTfflt O^S^ifJD-f&x £ Cf^feSBfj-afiO 

*fc^|^IK:HIB*«11^*L*:*O.«J»f"C2b* 0 *S#^5. 4 3 7, 2 8 8^£# 

gfi. *<*>fc£ft|flM4fc^*fc«^i-;b££fc<#^ K7>f ^^BTfttifcitlijni- 
*Kffiv»a«jinxffli5-**i-*^r^ kvw^ is*-, 

[ 0 0 0 6] 

ffl is <fc 0* J»ff * #,1, K T £ # O Jfc WL 69 A v > gft <0 £ tiHiat ^^fe^L 

[ 0 0 0 7] 

&o i^fi^^^fi. ^#<7?l4^1p]i3 «tc/^^[p]ic#?>\ ^Ltffl^f:«^fl 
Mtttt, S^WtwggM?^** #4 K 7 Steffi ^J*®^**:*^ Sv* 



<9) 11^2003-5 1 7 8 9 3 

[ 0 0 0 8] 

HftK¥fTLT#-ei2J»r1-&£ i £ ot, SJSrfflT^JifcStiS & 0 ft/ho fcC 

[ 0 0 0 9] 
[0 0 10] 

mm<vW 1 £#BB-t& £*W4. *fl!!9i:Lfc* J oT^fi$*ifct('^'f K 

7^t 2 0 0<7> 1 oo^ifc^**i- 0 K7'ft 2 0 0 (i. £&3fiB 2 0 

4 . .^ffiSB 2 0 8 x £ .fcO^OMKSEfiSft*:* MSP 5- 2 1 0 ^£12: 
SBJix ^*<7>l: >75jjM h)\s?3-*ry ^(torquing chuck) 21 

£-?fFS£S*U ftm 0 0 8^>f~l!j. 0 9 0 ^ ^OiggjoJ: 0^7 1 3 • 

5 ~ 3 0 0 -fe>f-^ - h Jt'CDgS CD^-f X|£H"C* *9 Z.<Dif-<< K7-f -Y 2 
OOJiifc* ^f>^i^UH#S, 4 o^5$f 4 L^Hg-^-'f . 0 
0 8 -f . 0 1 4 W >^"> . 0 1 6 W >7S i3 X If. 0 3 5 «f >f-C2fc>* 0 

[001 1 ] 

y h) % x.~j + yy (mx.it. *34#MF»5, 1 0 6, 4 5 5#H|B«^^-f- 

$J7&<^ K ft £fcliHP2 1 6 ££0*2 2 0 **, 

?&oT + M§B#2 1 0 4 -£tf K7^ft 2 0 0 U^J8fc$*T.* 0 $J>9&^2 



(10) nWk 2 0 0 3 - 5 1 7 8 9 3 

[0012] 

IliJi^ltiitcioT, io^ K.7-< *?<Dtz-hfr?u ? -f -;v£ «t 

^ i £ fi ^ tM'£ fcfclWflto BrlEO fa £ *t#14*>«# £ Pit B & 0 
[0013] 

Z.a>if>( K7-T -V 2 0 0 <*>»I£SS2 0 8li> J: -5 Hffi^^^r-fS «t ? 

**M&Jft3:fc»* it^i^flCl^ K7>f ^SrElfll-^io &te3ra2 0 8 

fc^i-J^RIE*^ (N i T i ) o#rttk 7^V^, ifeJittfflMioT, £ 
[0014] 

H2ti. #M K7-f -V 2 3 0 <7>i!!®®f>T-[l-e& »9 * 3 ^(Dtt^Mty «5 2 3 
4 , 2 3 8^^2 4 0 ^0 £ftt><7)l9<7)$)«3&*te> 12) >9 



(11) &m 2003-5 17893 

W?>^-C*4o i2J*)&^2 34. 238. is £ 0 s ' 2 4 0 li, E^KElft LT^$ 
[0015] 

12 2 £55* 3 ft* 3 ^±T<7>M it, K»HE1lS*t^:«J»)ii*OM^ 

, -t it^finat 232, 2 3 6 , £ £ 0* 2 4 2 £: Lt^Tlilt^ $ , |§ 

[0016] 

Lt^L, %£3fr2 32. 236, £ rc(i 2 4 2 Oi2Si3 «t U^tfctf 4 fc, if 4 
K7-f 2 3 0 05fcC*L#t§:K:fc£ < f^itSo *^55-If<7)S^#l-Jl^a^ J: o 

^iRj^^^tf £ t K«fc o"C, £OlRS|5^2 3 2, 2 3 6 , f^fi 2 4 2fi> if 4 

34, 238J3 t fcO f 24 0 O — **^fl&^^<Ofa CtL^CDfl^.OJt^ 
[0017] 

&2 3 2fi, ifci^fitjfiv^ K7^-V<agtt<0#|qJ-C»!l5eLrt:) 0* 



(12) 0 0 3-5 1 7 8 9 3 

t)*fcA-t2>o *2 3 6 MU ^2 3 2 J: »9 fcJK f LTj|< , L T#) »3 & 

, t2 4 0 tit, £X<D* *o*fca < „ LT£-££> 

^{ii&fi, S'b^Sfcffcttia-frii'ftMlSo iZJ <9 &<&2 3 4, 2 3 8, ££^2 

[0 0 18] 

t4J:^:ffitSiift4o *£&fca s ^ ^c7)-eo»9 &<^i±, £ T co ^ [rI is «t ^ T 
[0019] 

W K7^t(7)MI >9 £%2vh.4 0 C0 3>f >U 2 5 2 it, Z.<Dif4 F7^ft 2 4 4 O 



(13) ^2 00 3-5 1 7 89 3 

[ 0 0 2 0 ] 

114(4, #V "V<^SU5'fci&oTHR|*^t^:R*|-0D«J>ja*2 6 4 , £ 

iWilfc$)^*'2 6 8 ^?>9 0° 0l£Lfc#:fcLfc5J»J&* 2 6 6 Sr#o 
T®jft$*tfc + **'-f K7>ft 2 6 0 OM$rJf 2 6 6 £tt 

£<*>@*£$*ifc£J>}&*2 6 8(4, JJ 4 L < J4M3:7- &#-Cg5fi£ Jt, 
2 6 8 fcttifo-*-* &*fi % #M K7>f ■V<^*fl!|T?^^r4S"C**o 

COiZJ 19 &<^(± N 1 ooTBBfcfcviTflHfcfiSjiflrfcjb* (JKiHI) 

tetttttfSJMf&o ift(4, «>ttf, 1»*)&«*o|RSLfctt£:Ei^::|»L"C4 5 

TjlJ&£ *L#& 0 Lfc-BJ»)&* 2 6 4 coMco^l^-fp]^^ 2 6 2 ** 

4*:, 114 fc&^X&l&r-TjkZtl&o m&Ztltz%)*)&fr2 6 8 (DMrfttz, % 

[ 0 0 2 1 ] 

H5 fi, tf-Y K7-f ^cDJS:^t-ffi9HteDtLM4^l4^-7-fey 1 r 0*0 >9 2 7 4 
^iAtii? fitz^ *%if4 K7W-V 2 7 0 Oil!!® Bftf-|2-C& S 0 Wflltfca 
^2 7 8 (44 fc, J5j|f^liHto?-*-A>- K 2 8 0 b&KTjkZ tl& 0 & 
4 <D%MWi1&* m^X , *7-fey h$J t9^^co# 5eOfcN4, fffi<7>**K N LT®^ 

5e£*U L"C|pJ#^o^-9J»9 ^fcAf x_ & #>f K7W -VO^tt(4, ^ttibo 
[ 0 0 2 2 ] 

115 o ic, ^-7 -fey 19 &*(4, &*.0#WOMOfii 



(14) ^2 00 3-5 1 7 89 3 

[ 0 0 2 3] 

/ilfCJi* < . $J »9 j^<^c04- 7-fe -7 I- C75 MPS) CtcTU^: 

7-f YOiUfcteW:, :il^A7^ - *<£>v>T at5&»4 7t:ti:£T£^M^<g> i t K 

#3 ft*!*,, to Cft#fc£ *BBfl-li, #7-fc? 

[ 0 0 2 4 ] 

[ 0 0 2 5] 

06 f±s M*£ft*:i5&S&3-2 8 8 ( £ *Ui J: «5 * # * MP * (torq 
uab i 1 i t y) Srtt^ti"*) ^ £ «t v-7 U - 7-CS*?:ft*:#J 



(15) <®m.2 003-5 17893 

< 4ofcatffiW5"2 9 2 ^tt2>^^*M K7-f 2 8 4 OffiffilSfM-H"C2fei 0 
7t£&frf^ Eifc. 0 1 O'f^ft^lJiJo tf-f K7^f J r 2 8 4 coif 2 9 6 

[ 0 0 2 6] 

0 7fi. fi£^£T~fFg£$:ft.;£>:^;v<3 0 8-CJi«9 £Sfc>*lfc:r-^ 

-Vi<D&&.Wb3 0 4 ^-fh^^ifA K7>f -V 3 0 0 <7>WM$f>T-|l-e& & » 
K7^t<7)I«3 0 4<7)^i3cta J =r^;b 3 0 8 <7)>^fi5^@£a £ ftT c?) (± 
A'/fi-eiJ, 12J*?&<^3 1 6fi4^x mf I- aftfra £ *t7t: <£ ■? lc #V K7W-V 
3 0 O^CM^IiSSo #V K7W-V <F>tcK>fr Sr$Utp-r & i6<7)-!2J >9 &^<^ 

[ 0 0 2 7] 
[ 0 0 2 8] 

138-1 1 li, ftfttt#*3B^T*»W*Htttr**AAoia»IE»*»tt-r 
S 0 :tl^^77li, *^0^tc L^^oTfM$tt7t:*x-x;w*M K7-f-Y 



(16) 1$SI2 0 0 3 - 5 1 7 8 9 3 

[ 0 0 2 9] 

K) *«M*fcjj*U (p s i) £8tttfcjF-r 0 ^tlft^T{i> 7. 

x> i'^si7'f'Vot'fX^tg2o(*-ci v ^ £ n.t±$t liters ^^-e-tt-r 

[ 0 0 3 0] 
[ 0 0 3 1 ] 

taC*ia3£^U <?■ LTflM* *IWJt (psi) £^1"o 



(17) 1#3t 2003-517893 

4?-*- * o ire , *»3ft*3&>4fctf31ft«*fc£tia3 i i# 
i^^Jo £iui, *Hi:«l:ct^$tiSo Lt^U *R*<*>Wg8S*>& f jj*-t- 

i^dlOfi, ^o&DtUiiJj^ (ps i) kit&Ltz, *»K©jB«/h 

[0 0 3 2 ] 

ai$OJtSr*-r^5 7-C*So uO/97K^»T, SeIA^ to D *LPflJK*t fc 
*PMK^)Jt (JG/EI) £^L, toCftffl&fcttl-fcfcfr^asO^JCiSii* 

K-ofiX, filfrhttflMfcJtr^ K7>f -YOtotitS»S»i> ^SS Lfc ii<D<D 3 0f£J: 
[ 0 0 3 3 ] 

xv/t tztemwiti£&i%iJni-2>KotiT, tocit 

)\>1S4 K7^^-c^>^r**Hja-C2b*o fc-t?*^ te^tociun^^-r&^-f 



(18) ^2 00 3-5 1 7 89 3 

[ 0 0 3 4] 

^ ttni<0*r-f^4 0 4 ^fflV^t, K7^t 4 0 0 ii 

ft*ffl5BE-r*^* **** C t *> s 31$?$ 

[ 0 0 3 5] 

fl/rtMWJIUcffLte* (wedge) <t 9 h~fZ> 0 HI 1 3 (i, »f-fiM2 2 

Jtf-f K7>f ^4 2 O^llUoT, (01 3l-J3V^"CF7-i ,J V' 

(F w i re) fcj^S ili) K7^^ 4 2 0 KigffiS ft* t % £ ftrt 3 

, $475lql^^ (Ftt (Fax i a 1 ) fc^£*t&) is «fc U^it^lq] HI«!Ht h fi& 
7xyy>^ (*r 3. y *J > 7 ft (Wedging Force) t ^ S ) 



(19) 1#Si2 0 0 3-5 1 7 8 9 3 

jam) «t -9 tt^o 
[0 0 3 6] 

(cut) *«#-*-**tt*«ttLfc. £0#«9 &*Wt, fe 
?£-?2>m (beam) £fmi-& X d tiO^ K7 -f Y + >9 &**rJ&jai- 

, -eoteD^^5 o%Jtira*Aaji-'ft*>^i-, fccautjKistt* 3 o o o %£ 

£ to D it* * o 

[ 0 0 3 7 ] 

2 £iffi;c. c\<D&$LUfr5 0 2 tit, 0 4 1 <nmt&&5 0 6 fc# 

l^*jH:3T7>f "Y5 0 lj^fcflSfifcStU £ 7 >T "Y li ^tKOgff B5 <D*$k 7 W -Y 

[ 0 0 3 8] 

# 1 <?5»frgB53-5 0 6 KJ3v»-£\ £ x x > l' ;*> IE 7 -f -Y f ± . J:»)/h$v>iIg 
KfiUfctLT (ground) , ¥rt^^f K-r-fr&tt^ft^fi S fc> 



(20) «f3I2 003-517893 

-f&o ia^^-f ^5 0 8^ ^fVl/7377'f'V5 0 l_kK@Eil$*L& 0 $ 

SE-6-$P5 1 2 KJr^-C. $ 1 0^t£&53-5 0 6 Ct:i0 3^ JVV-f tffcS&SS ft 

T 7 •< -V <D E# fi % ^OifilEn-f )VT& X Zf Z. <D t5.$l ^ 4 % %ik k. Z> k 

?apai4i x i J, ^-V^V v K* f ffl? »l } f -r \ r, a\ ->° n ~j j — ;L/ ir Vfc -r 

[ 0 0 3 9] 

lj)DlL/;fa-e>^5 1 4*MSo iftfi^ N i T i &&<D X i fcjg9M* 

iLfcfa-e>^ii, «i^>rt*Eflijt*^hUTi©jatt3>f ^5os izmmzti 

^ U T <il c?5 (i A, is <t ?>^*^J^^-^ 5 1 6^TClc03iT7-f-Y5 0 1 

mzfi&o £o3g-£-$B<7>42:iUi> S5f"C**o i^^l^ don 

^^ 5 0 0<^i5ffiSI» 5 0 4 r*J-(aa<7>ti A,/^*5 «t O^®*^^^^ 5 1 6 STfttf 
, ^>T% iO«jffliPXLfc^a-lf 1 4 K7>f -V 5 0 0 0 

[ 0 0 4 0 ] 

fi3^jV5 0 8 ti > ion 77^ -VO 5 0 2 oEgfc^gtofclSJ 

D-e$)2>o *M K7W ^ 5 0 0 Oj*&3=S(iiig&55*5 1 1 OlSMffliDX^ a - kf > ^5 



(21) 2003-517893 

[0 0 4 1 ] 

ifj K7-f 5 0 0 Ojtfi^ 1 5 0 Ct, £ ft OfifcflBSOl L a.- If > ?~ 
, rt&fltii: O^SftT) is iCFn-f ;V7^ -V 5 0 1 (±, jffiifcOfiA//i*3 J: tfgMfr 

[ 0 0 4 2] 

114-18 *0m-?2>t, M&t&tkffJ K7-f ■VfllJSfcWfliat^ «fc "9SMfflK 

terns ft&o #1- 1 4 srS^sR-ra ^ 377^^50 1 JiM&a s 3*PLT*3*t, 

* -/Mi, $ M^iOAM K7-f ^ 5 0 0 <0^tl£^5 1 0 4 It) 1 4 4 > 
faV&o il©^T^5 0 6 $&2<a^T§B#5 2 2 j3 J: tffc 3 

HH^t7t^JS^^*3V^-C*^2 W >^ST-&&) <^&11|-C\ iW377^t 
li> *>}6>f ^^SSJScfct^ 1 , 0 0 0fr<77. 5 -i yJ-<DW.'&*^-f2>. % 
l<7)WJ?LtzW.&<QUfr5 2 6 *r^ri-&o 2 Oftfrfffrt 4 fc, ^tr 2 -f > 

f-fiT* D , ZLX\M.'&&^ il^L/;Sg««Wb, & 1 , 0 0 

ItifSft, »2 <G»^L7tKg<aS&# 5 2 8 MtJo *3<OfMT»fl-5 2 4 

ct, jtgfi, 0 0 0*02^ 5>fc*4?U £ftfi> ±IBO 



(22) 1#3I2 003-517893 

7>f ^<^»^SIi»SR5-5 1 1 Off LaStrflg* (p u s h a b i 1 i t y) 
[ 0 0 4 3] 

3 2 fi, m 3(0^7^^-5 2 4-eCOnT r 7-f-Y5 0 1 *IS«> Cl^F^ill 

n^;HJ N i5^n^f;i/ 5 0 8 <7>I*lS*5 «fc CTOIBJlp: L a - e > ^ 5 l-4©ft 

litw^S6«jn^Lv>nS*^ri"*o £ o t*ill!l ^ ;w± ^ A^^f^tttc: j: oT^Jgc 

hfr?BM<D?ztt><D [ 9 4 > <DMiffil £^"T> ^<D?*7 y K"7'n 7 j 

#fc3fi*£-fr*TitKS*l4o -<7>^^HCtT, 5X7';f|i, #8&sei4£gL 
> Ltw < o ;&v*> B£ fff B 69 O # h >v*jt&£ (torquability) 

o 

[ 0 0 4 4] 

i oo**»ii:iv>T, fiffign^r ^5 3 2 it, *x > v*ss-c?fms*u 

LT^c7)££3&T% A«»»tfc (unwound) 5 3 4 ^tL, 



(23) Iff? 2003-517893 

#o^§5WS¥»tfc$B#5 3 6 **U titii, JSITK? fcfcBJK-*"*. 

[0 0 4 5] 

E9 1 6 $r#Sa-rs fc % 3Si£3>f ;w 5 3 8 W\ toafi^teSfifffl-C^ ^ 3 <0i^ 

3 6 kW>m LT, i*L^«?3W JK7>*&<£.-£*v> (intertwing), 
(?)li^i#lt(:J:oT, fil|g&fffi«^^ (interlock) S-Mt-So 9 

££<9«£ 9 *#»-CJBJifc3*Lfc»'frfcl*, «fc »)»«-«?F2tt (r a d i o p a c 
i t y) -e$>^o #oT, i<7)^Si£3-f ;wi. B#Of#£!)m3tt * *V K7-f -V 

5 3 2 i »5 < 3b »9#&o CLOittenW >uoattJHtt, »*fce>ttA,/i 

* J: trSMMgS-frfflS 5 1 8 ^ifcll-catfaaft 5 l 0 KRJ$L"C, iOD77-<t 5 
0 1 ^^/ifttfSft&o 
[0 0 4 6] 

114, 15, 1 6*5^1^1 7^!St4i:, ^ K7>ft5 0 Oil**, i 
<7)F*lHI<7)(fta5 3 2 Sr-lOn-f ■Ylc^gEL, 3feV»-<\ r? 

W;l/ 5 3 8 <?}[*] i!) =? frK&ffit&Z. t CioTil? ft, ^"C, ^ten 



(24) t&m.2 003-517893 

2 k T £ o 3 ^ ;v7^ ^5on:, & xiFftm^n/vtzte £wmmm&&&5 1 

[0 0 4 7] 

018Sr#WLT, d^x-x JK^SSitli, &#3fca§§&5x5 1 lKfefcoT 
-tf^fi, a. -if <E-<7)ia«^j3^T, £^F*]>tgfl<^tiA,7tfi3j: 

#J (#Ix.f*> Dymax) ) HioTlgL, * t T ^ OJtfiai * , P5— 

I- ^O&fcjfflfJU «-fbLfc»«e-H, n*14*«^-J-* «t i KAv^5 2 0£ 
— n -f X V&mto I L a - if > ^ * , 0 14 A/rtf J: 

[0 0 4 8] 

£^*M -YWU ttffljDXLfc l"^-3- KJ fttjglj^ 1 4 2^f 

fcteififcEIESftSo £0^-a-Ktt % *-*>|EiH«r#Mrne< Mfr*\ti (s 
coring), £ x - x /uHM-}"4lfcSIHt $|££ 3 - fca&o 2 i£n - 

/n-b^t^CT'o-t^Cio Tff *> • £ © £ 9 & fe-f-fl;*, ^rA <jd? ij£ (4 
, 1@*<7>#V K 7 >f ^ ri'ffcBl! 3 rififoj o*^ 

iOf^-nt l^»0#< omSIW^T-Y K7-T7 5 0 0© lcfcv-^- 

[ 0 0 4 9 ] 



C2 5> M2003-5 1 7 89 3 

'fcH^tt'ffiM-** ^ ftJiAg§l=4§-T 3 6 8 1 C I P 1 (iOgg^Ji, 
[0 0 5 0] 

[ 0 0 5 1 ] 

faC*i**{£x.S»-&tc % ^O^OJEfaiStjAfl^fi, icofWcD^HIflS^jcj: o 

**oit«ffls#o r^coj gps-»i % £<^j&>b^fimKt5£^*^-£i-\ -east 

[ 0 0 5 2] 



C26) 003-517893 

[ 0 0 5 3] 

ffi]^V^9ill (18 0° Jfitlfc) <7>#^±<7}-ajl9 M^PiC, C <7> ^ a - fcf ^ ^* 

<D&<o*tr* > h 5 4 6 *wtt& o \z.tsmz tiz>o z-Hh^ty* » ia> ±ie 
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